Aim: To synthesize evidence on the effectiveness of social media in nursing and midwifery education.
| INTRODUCTION
Information technology is radically changing the face of nursing and midwifery education. It helps to deliver teaching and assessment in academic and clinical settings and is used by students to access educational resources (Moule, Ward, & Lockyer, 2010) . Computers and mobile devices can facilitate e-learning, enabling faculty and students to interact in new ways to support learning in virtual environments (O'Connor & Andrews, 2015) . Button, Harrington, and Belan (2014) contend that using technology does not ensure learning takes place and emphasizes a sound pedagogical approach to teaching and assessment is required to ensure students achieve successful outcomes.
Social media is an emerging technological phenomenon used in nursing and midwifery education worldwide, with Facebook, Twitter, and YouTube being popular platforms (Booth, 2015; Clifton & Mann, 2011; Richardson, Grose, Nelmes, Parra, & Linares, 2016) . It images, audio, video) that is now pervasive in society (Fraser, Booth, Tietze, & McBride, 2015) . Social media encompass a huge range of digital applications from social networking sites (SNSs) to blogs, podcasts, webcasts and blended forms of these online tools.
However, some types of social media are more sophisticated than others and allow for greater levels of co-production and interaction.
In particular, SNSs such as Facebook and Twitter have unique features that differentiate them from other kinds of social media.
These include greater levels of personalization through user profiles and the ability to follow other users. SNSs also facilitate the generation, manipulation, and sharing of multimedia content with others in a near real-time fashion, with some content going "viral" or spreading rapidly between users. Notifications of these dynamic engagements can also be pushed to devices and analytics are available that report some of these online interactions.
Reviews have summarized social media use in education previously. However, they examined a range of online platforms, defined social media broadly (Bassell, 2010) , had limited studies relevant to nursing and midwifery (Smith & Lambert, 2014) , or adopted methodologically weak approaches (Arrigoni, Alvaro, Vellone, & Vanzetta, 2016; Gunberg Ross & Myers, 2017) . Therefore, a gap exists in our understanding of how effective social media, especially SNSs, could be in supporting learning among nursing and midwifery students. Given the widespread use of SNSs, a systematic review is needed to support future education, research, practice, and policy. Therefore, this review focuses on SNS based applications, as they have more complex functionality that has been suggested to be more sensitive in influencing learning (O'Connor et al., 2017).
| TH E R EVIEW

| Aims
This review aims to synthesize the literature on social media in nursing and midwifery education, highlight knowledge gaps and provide recommendations for using this technology. The research questions are:
1. What are the effects of social media applications on learning among nursing and midwifery students? 2. What are the perspectives of nursing and midwifery faculty, students, and practice staff towards using social media for this purpose?
| Design
A sequential explanatory design was used for this mixed study review (Pluye & Hong, 2014) . The protocol was registered on PROS-PERO (CRD42016039357) and published to describe how the review was undertaken (O'Connor et al., 2017).
Why is this research or review needed?
• Social media are relatively new technological platforms which have unique features and are becoming popular ways to communicate and share information online.
• These electronic tools are being used to support learning among nursing and midwifery students, but no review and synthesis of their effectiveness currently exists.
What are the key findings?
• Social media may aid learning knowledge and skills among nursing and midwifery students, enhance confidence, and facilitate professional and personal networks.
• The characteristics of social media such as its dynamic, interactive, online environments can affect the learning process in several ways.
• The methodological quality of the included studies was weak and therefore findings should be viewed with caution. More robust studies are required to objectively measure whether social media improves learning.
How should the findings be used to influence policy/practice/research/education?
• The review findings may guide the design and delivery of social media based educational interventions in higher and continuing education.
• The identified gaps in the pedagogical literature on social media in nursing and midwifery education should guide further research.
| Search methods
Key terms relevant to social media, nursing and midwifery, and education were used to build a preliminary search strategy. This was piloted in PubMed, refined and run across five bibliographic databases; PubMed Central, MEDLINE (Ovid), CINAHL (EBSCOHost), Scopus, and ERIC (see Supporting Information File S1). The search was conducted in January 2016 and an update was run in June 2017. It was not limited by year of publication. Reference and citation tracking were also undertaken.
| Search outcome
Eligibility criteria followed the PICO framework (Cullum, Ciliska, Haynes, & Marks, 2013) . The population were nurses or midwives at any stage of education. Where mixed groups of students were present, results pertaining to nurses or midwives had to be identifiable. The intervention needed to be an SNS based social media platform used for educational purposes. If a mix of interventions were used, results of the social media component had to be clearly recognizable. No comparison was used. The outcome(s) had to include a change in students' professional or personal knowledge or skills or the perspectives of students, faculty and practice staff towards learning via social media. All types of study design were included. No date range was imposed and only English language peer-reviewed publications which had undertaken primary research were included. Commentary, editorial or opinion pieces, theses, conference proceedings, grey literature, descriptive, and review articles were excluded.
A total of 2,608 citations were retrieved and organized using RefWorks. Two members of the research team (SOC, SJ) individually assessed the relevancy of titles and abstracts. The full text of articles meeting the eligibility criteria were subsequently screened by both reviewers. Another team member (RB) resolved any conflicts that occurred during screening. A PRISMA flow diagram outlines how articles were selected and reasons for exclusion (see Figure 1 ) (Moher, Liberati, Tetzlaff, & Altman, 2009 ).
| Quality appraisal
Two reviewers (SOC, SJ) critically appraised the included studies independently using the Mixed Methods Appraisal Tool (MMAT) (Pluye, Gagnon, Griffiths, & Johnson-Lafleur, 2009 ). Disagreements were resolved through group discussion. One high quality study, five medium and four low quality studies were identified. Two studies received a zero quality rating (see Supporting Information File S2). However, none were excluded from the review based on the MMAT score.
| Data abstraction
A standardized data extraction template was designed, piloted, and applied to the included studies. Bibliographic information, study characteristics, participant and intervention characteristics, and the main findings from the results and discussion sections related to the review questions were extracted (Table 1 and Supporting Information Tables S1 & S2) . Two reviewers (SOC, SJ) extracted data independently and disagreements were resolved through group discussion with a team member (RB).
| Synthesis
A sequential explanatory approach to synthesize data was used (Pluye & Hong, 2014) . To begin with, narrative synthesis was employed due to the heterogeneity of the quantitative and mixed method studies, which were unsuitable for meta-analytic techniques (Centre for Reviews and Dissemination, 2008) . A theory of change was not used to inform the design of the review as pedagogical research on social media is an emerging area that could benefit from new conceptual insights. Hence, an inductive approach was taken for the initial phases of narrative synthesis to enable a clearer understanding of how this technology affects learning. A researcher (SOC) undertook a preliminary synthesis using four techniques: (a) groupings and clusters; (b) tabulation; (c) vote counting; and (d) thematic analysis (see Table 2 & Supporting Information Tables S2, S3 and S5) (Popay et al., 2006) . The thematic framework developed in the first phase was then used to inform the analysis of qualitative studies. The framework approach was applied as it allows an a priori framework to be used as a coding tool (Ritchie & Spencer, 1994) . Qualitative studies were read multiple times to draw out initial concepts linking them to the predefined themes. The studies were then re-analysed using the updated analytical framework to refine and expand the matrix of themes and subthemes. This iterative, reflective process resulted in a deeper understanding of learning via social media (see Table 2 ). The last step involved revisiting the role of theory in evidence synthesis to ensure the interpretation of results were widely applicable in nursing and midwifery education (Popay et al., 2006) . Further reflection of phase one and two syntheses was undertaken, conceptualized through the lens of social learning theory (SLT) (Bandura, 1976) . This theory acted as a useful heuristic tool to help explain learning via social media from which a preliminary model of this complex process emerged (Figure 2) .
| Rigour
An international best practice guideline for conducting mixed study reviews was followed (Pluye & Hong, 2014) . The PRISMA guidelines (Moher et al., 2009 ) and the ENTREQ statement (Tong, Flemming, McInnes, Oliver, & Craig, 2012) were also used to report the results of the review (see Supporting Information Files S6 and S7).
| RESULTS
| Study characteristics
Twelve studies were included in the review (Table 1) Most student thought the inclusion of Twitter was worthwhile, especially those who had used Twitter previously (p = 0.001) and were female (p = 0.028). Most students learned "a lot" or "some things" from using Twitter (especially those that were older). Students learned about nursing, health care, being a student and personal development through their interactions on Twitter with peers and practitioners. However, some students felt they would not have used social media if it was not part of their assessment and some struggled with using it (N = 1). Participants were primarily undergraduate nursing students as reported in 11 studies and one included both preregistration and postregistration midwives (Uppal, Davies, Nuttall, & Knowles, 2016) . Faculty were included in two cases and practice staff were involved in one study. Few studies reported participant characteristics such as gender, age, or socioeconomic status. None described the ethnicity of the nursing or midwifery students, although one study highlighted international students took part (see Supporting Information Table S2 ). The social media interventions used were Facebook (N = 5), Twitter (N = 3), YouTube (N = 1), Google+ (N = 1), and Ning.com (N = 1). One study focused on multiple social media platforms | 2279 (Duke et al., 2017) . Ten social media interventions were designed and delivered by faculty, whereas two studies explored more student-led initiatives. Few studies reported the frequency, intensity or duration of the social media activities in detail. Those that did varied from one-off interventions, to daily or weekly posts over one week or several weeks or months (see Supporting Information Table S3 ).
Study outcomes varied widely. No quantitative studies demonstrated sufficient rigour to determine the efficacy of social media applications on student learning. Self-reported knowledge and skills attainment and satisfaction with this mode of delivery were often used as outcomes measure. No study reported using a psychometrically tested valid and reliable tool to measure outcomes with the exception of Wu (2014) . The educational interventions were either clinically-focused, dealt with professional development or university education. Some studies aimed to ascertain the prevalence of social media use among cohorts of students (Duke et al., 2017; Jones et al., 2016) , which provided the largest samples in the papers that were assessed although they suffered from selection bias. There were six quantitative studies that used either surveys or questionnaires and in certain cases analytics data from the social media platform (see Supporting Information Table S4 ).
The four qualitative studies used interviews, focus groups, and postings from social media activity. Two mixed method studies employed interviews, focus groups, questionnaires, and social media analytics data. Only two studies undertook experimental designs and five applied some type of theoretical framework. In all but one paper, the social media interventions were used in academic settings, whereas in Wu (2014), the technology was applied in community practice.
| Learning outcomes
The results of the synthesis pointed towards several learning outcomes namely knowledge and skills (see Table 2 and Supporting Information Table S5 ). However, a minority of students reported learning nothing (Jones et al., 2016; Tower, Latimer, & Hewitt, 2014; Uppal et al., 2016) , indicating social media may not suit everyone.
| Knowledge
Firstly, students reported understanding clinical topics in more depth such as pregnancy and birth (Uppal et al., 2016) or disease processes (Thalluri & Penman, 2015) that were the focus of specific social media interventions. Other topics students appeared to grasp more generally included dementia, health promotion, organ donation and sustainability. Secondly, some students gained a better awareness of their profession such as what was expected during practice placement, how to successfully complete a degree qualification, codes of conduct or career opportunities. Thirdly, students learned personal insights such as what caused stressful experiences or found out information that benefited their personal life.
| Skills
Some nursing and midwifery students stated they acquired new abilities such as research, communication, digital literacy, stress management, and study skills from taking part in a social media intervention.
For example, one study focused on using a Facebook group to improve students' confidence when learning clinical skills (Watson et al. 2016) , while another used YouTube to educate midwifery students about safe birthing practices (Uppal et al., 2016) .
| Other outcomes
Other outcomes identified from the synthesis included personal and professional networks and confidence (see Table 2 & Supporting
Information Table S5 ).
| Personal and professional networks
A few studies reported that nursing students established personal and professional networks via the social media interventions. This could prove useful for future learning, graduate employability and career development.
| Confidence
In two studies, students reported gaining confidence in how much they knew about a subject through their interactions online, as they could check what information faculty and peers had posted and benchmark their understanding or progress against this.
| Perspectives of students, faculty, and practice staff
Nursing and midwifery students and faculty expressed a range of opinions and experiences of social media in the included studies.
These fell into two main themes, the learning process and antecedents to learning. As the views of practice staff in Jones et al. (2016) were not clearly identifiable they were excluded from the synthesis.
| Learning process
All 12 studies made some reference to mechanisms in the learning process. These were synthesized into nine subthemes; (a) virtual interaction; (b) social support; (c) speed of exchange; (d) social media users; (e) timeframe; (f) quality of information; (g) role modelling; (h) student-centred setting; and (i) functionality of social media (see Table 2 & Supporting Information Table S5 ).
| Virtual interaction
The different ways in which nursing and midwifery students interacted on social media appeared to influence learning. Several Research skills "Students agreed or strongly agreed that: The initiative further honed my research skills (n = 6, 60%)" (Thalluri & Penman, 2015 ; second year nursing students; Facebook; author reporting)
Digital literacy skills
"Forcing us to twitter meant we could see how it was used professionally…" (Jones et al., 2016 ; first-year nursing students; Twitter; participant quote)
Study skills "83.2% of student participants felt their study skills related to subject content were guided in a supportive way" (Tower et al., 2014 ; first-year nursing students; Facebook; author reporting)
Clinical skills "Emotional. Realistic. Midwife very hands off. Shows bond between couple. Woman in control. Making verbal noises seems to help woman through pain" (Uppal et al., 2016 ; midwifery students; YouTube; participant quote) Learning outcomes-other Nothing "17% of students were either undecided or did not agree that the Facebook group guided their study skills around subject content" (Tower et al., 2014 ; first-year nursing students; Facebook; author reporting)
Other outcomes Personal and professional networks "Furthermore, while the graded group activity was concluded the Facebook group and Facebook 'friends' remained. These peers had the opportunity to further their friendships and professional learning collaborations in the future." (Thalluri & Penman, 2015 ; second year nursing students; Facebook; author interpretation) Confidence "the things that are being put up, you're checking you know about all of that and you keep running it through your head, so I guess it … makes you feel more confident I guess that you're on track" (Watson et al., 2016 ; first-year nursing students; Facebook; participant quote)
Section 2b: Learning process
Virtual interaction
Passively viewing information
"I noticed that if any students were feeling anxious this site provided clear guidance and support that assisted to alleviate concerns, anxiety about learning and provided clear guidance…or provided explanations that enhanced comprehension. I found that just by reading the content I felt reassured about my comprehension of this subject." (Tower et al., 2014 ; first-year nursing students; Facebook; participant quote)
Posting information or queries
"hello guys sorry about this silly question but I'm a bit confused u know about the pamphlet we have to do. Does it have to be about the [patient's] conditions in general or it actually has to be related to the case scenario of a 36 years old with osteoarthritis? Sorry if the question is too silly but I'm a bit confused with that! thanks" (Tower et al., 2015 ; second year undergraduate nursing students; Facebook; participant quote)
Responding to others
"You notice around exam times that is when most people are actually on fb whether they are procrastinating about study or talking to other people regarding content required" (Tower et al., 2014 ; first-year nursing students; Facebook; participant quote)
Theme
Subtheme Participant quotes or author(s) interpretations
Social support "support on my nursing degree has been helpful…revision tips…lots of replies from other nursing students" (Jones et al., 2016 ; undergraduate nursing students; Twitter; participant quote) "Sometimes it was to share information that exam marks or assignment results were available, with comments such as 'good luck all' but students also used the group to share resources such as useful websites or documents for assessment or advice about study. 'Study plan for second years, I did this to motivate me, hope it helps you too'." (Tower et al., 2015 ; second year nursing students; Facebook; author interpretation and participant quote)
Speed of exchange "I found the Facebook group to be very helpful when preparing for the exam because it provided me with almost instant feedback to questions." (Tower et al., 2014 ; first-year nursing students; Facebook; participant quote)
"No one responded so sometimes I didn't see the point." (Stephens & Gunther, 2016 ; junior level baccalaureate nursing students; Twitter; participant quote) Social media users "access to a wider community of healthcare professionals across the UK and the world whose valuable insights would be harder to come by otherwise." (Jones et al., 2016 ; undergraduate nursing students; Twitter; participant quote) Timeframe "It kinda sucks my soul…it's a love hate relationship .…I just don't wanna be on it all the time. I don't use it on my phone" (Ferguson et al., 2016 ; first-year nursing students; Facebook; participant quote)
Quality of information "People can be too relaxed and forget that these messages can be read by others or misinterpreted if they are too brief" (Duke et al., 2017 ; Bachelor of nursing, practical nursing students and faculty; mix of social media; participant quote)
"its good to keep up to date on news, but also important not to believe what social media says all the time" (Jones et al., 2016 ; undergraduate nursing students; Twitter; participant quote)
Role modelling "it filled me with confidence when other students also had the same doubts as me …like: 'okay, I'm not alone'. I could see where other students were either going right or wrong and stuff like that and seeing the fact that yeah, they were thinking in the same line that I was and maybe that was a more correct way. I had a lot of the same questions as everybody else on that page" (Watson et al., 2016 ; first-year nursing students; Facebook; participant quote) Student-centred setting "I think it is different asking on Facebook… like, in a lecture you are asking a question, you put your hand up, all eyes turn to you. You don't want to sound like an idiot asking a stupid question. Like on Facebook you know you can kind of like sort of morph the question to make it sound not stupid, but you know that you don't like have the time in class to say it right." (Watson et al., 2016 ; first-year nursing students; Facebook; participant quote) "laid back process and resourceful information obtained" (Stephens & Gunther, 2016 ; junior level baccalaureate nursing students; Twitter; participant quote) Functionality of social media "students felt restricted with the 140-character limit" (Mistry, 2011 ; Preregistration nursing and critical care students; Twitter; author interpretation) "Facebook is distracting . … I don't like Facebook as a medium for learning." (This student explained how it led to visiting her Facebook account and being distracted from the task at hand.) (Thalluri & Penman, 2015 ; second year nursing students; Facebook; participant quote and author interpretations)
Section 2c: Antecedents to learning
Organisation of the social media intervention "Clarify more fully the use of this program to enhance the communications between students to ensure their understanding and progress." (Thalluri & Penman, 2015 ; second year nursing students; Facebook; participant quote) "To be honest I don't think creating a Twitter account should be obligatory for completion of the module …" (Jones et al., 2016 ; undergraduate nursing students; Twitter; participant quote)
Digital literacy and e-Professionalism "The familiarity of Facebook and students' habitual use of it were aspects found to trigger interest in using the learning strategy and thereafter sustained ongoing participation." (Watson et al., 2016 ; first-year nursing students; Facebook; author interpretation)
"yeah because now employers can look at Facebook and easily find you and you have to be a lot more cautious" (Ferguson et al., 2016 ; first-year nursing students; Facebook; participant quote) (Continues) students reported passively viewing information posted by others or accessing shared links to educational resources. Others preferred a more dynamic approach and either posted information or questions themselves or responded to peers and faculty on social media, generating interactive discussions. This seemed to enable learning as it provided opportunities for feedback and reflection.
| Social support
Several studies mentioned social support networks were formed online as students used features such as emoticons, pictorial representations of user's moods, and comments to empathize with others and offer advice. This emotional assistance may have supported learning.
| Speed of exchange
The speed at which students received a response to information posted on social media seemed to have an impact on learning. Several students described the positive effect that quick replies to their postings had such as aiding exam preparation, while slower or no responses were demotivating and caused some to disengage from the learning activity.
| Social media users
The variety of people and organizations on social media that nursing and midwifery students could connect with added another layer to how learning progressed. Interacting with different users such as peers, faculty and qualified nurses widened students' perspectives and seemed to help them learn new knowledge and skills. In addition, Ferguson et al. (2016) reported that international students may engage with a social media intervention slightly differently if they feel they do not belong to the community of learners.
| Timeframe
The frequency and duration of online interactions varied from daily over several weeks to weekly interactions over several months and in many cases this was not reported. Duke et al.
(2017) was the only study to explicitly report the intensity of virtual interaction, with the majority of nursing students (35.7%, N = 120) spending 1-2 hr on social media, most of which was personal use (98%, N = 331). One study did state some nursing students felt the excessive amounts of time they spent on Facebook was detrimental (Ferguson et al., 2016) , which could have an impact on learning.
| Quality of information
Both nursing and midwifery students noted that the quality of information on social media tended to vary. Misinformation could easily be shared and there was potential for inaccurate interpretation of information online. Derogatory comments or posting of inappropriate multimedia were also highlighted, which could detract from learning.
On the other hand, midwifery students emphasized that good quality videos posted on YouTube were a useful teaching tool (Uppal et al., 2016) .
| Role modelling
Another aspect of these virtual spaces that may have facilitated the learning process was some used the interactive platforms to model positive behaviours exhibited by diligent students.
| Student-centred setting
A further element of the learning process appeared to be the relaxed, open feel of social media environments that students were often familiar with from personal use. Having a level of obscurity online also meant certain students were more comfortable engaging with peers and faculty, as it removed a level of anxiety felt in traditional classrooms.
| Functionality of social media
A few studies reported restrictions with interacting virtually such as functional limitations of certain social media platforms and distractions students experienced while being online, which could detract from learning.
T A B L E 2 (Continued)
Theme
Subtheme Participant quotes or author(s) interpretations
Personal motivation "If this is to succeed we all need to be committed at the start. We all need to be aware that this could really help us support one another. It will work, but it needs everyone's buy in" (Mistry, 2011 ; preregistration nursing and critical care students; Twitter; participant quote)
Flexible access "It's just ready information that's there when you need it, because people have Facebook on their phones and everything and you can get an answer wherever you might be." (Watson et al., 2016 ; first-year nursing students; Facebook; author interpretation) "I actually enjoyed the issues that were raised over Twitter.
[But] I don't think enough people were able to get into it for it to be utilized to its [full] potential" (Mistry, 2011 ; preregistration nursing and critical care students; Twitter; participant quote)
O'CONNOR ET AL.
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| Antecedents to learning
Ten studies reported several aspects required to deliver educational interventions via social media. These were categorized into four subthemes: (a) organization of the social media intervention; (b) digital literacy and e-professionalism; (c) personal motivation; and (d) flexible access (see Table 2 & Supporting Information Table S5 ).
| Organization of the social media intervention
Whether a social media intervention was organized and explained to students in enough detail before and during its delivery appeared to affect how much they engaged, which could have had an impact on learning. Jones et al. (2016) reported the timing of a Twitter activity was problematic for first-year nursing students as it occurred too early when they were still adjusting to university life. In addition, some students would have preferred social media as an optional extra rather than a mandatory component. On the other hand, Tower et al. (2014) reported that 87.5% of participants felt the format and duration of the Facebook activity was useful, demonstrating that a well-designed educational intervention could be successful.
| Digital literacy and e-professionalism
Several studies highlighted that both students and faculty needed to (2013) suggested that once this initial learning curve is tackled social media can be relatively easy to navigate. e-Professionalism was also seen to be important to reduce risks associated with communicating online such as breaching confidentiality. Jones et al. (2016) proposed that digital professionalism become a core nursing skill, which could enable learning via social media.
| Personal motivation
The motivational level of students appeared to have an impact on how much they participated in the social media interventions. Some students were reported as being more motivated that others and a few became disinterested due to a lack of familiarity with the online tools or demanding workloads, especially around examination time.
| Flexible access
Some studies reported the value students gained from being able to access the social media intervention at a time and place that suited their needs. This flexibility gave students more choice and control over when and where they accessed information. Some appreciated the ability to continue learning outside of normal classroom hours as they could tailor their education to fit their personal life. However, a few studies hinted that the availability of social media may be problematic (Mistry, 2011) , with Drake and Leander (2013) reporting poor Internet services during bad weather reduced access for some students.
| Developing a conceptual understanding of learning via social media
The application of Bandura's (1976) SLT to the themes identified in the review facilitated the creation of a social media learning model (SMLM) (Figure 2 ). This focuses on three interrelated mechanisms, the person, environment, and behaviour, that affect one another as reciprocal determinism is a central tenet of SLT. Firstly, internal factors specific to a person or individual student such as their motivation and level of digital literacy and e-Professionalism can affect how they engage with a social media intervention and interact with others online. Secondly, the behaviour of other social media users such as peers, faculty and practice staff can influence the type of virtual interaction that occurs and how the student responds to it to learn. By observing this the student can begin to imitate or role model learning behaviours. Thirdly, the wider environment such as the functionality of the social media platform, how accessible it is and whether the educational intervention is well organized can influence how people behave and students learn.
The actions of those on social media can help create an atmosphere of social support, within which learning seems to thrive. In addition, the quality of information on social media can be mediated by those who post it and the environment as offensive or illegal content can be removed. The learner may also be familiar with the platforms from personal use which appears to create a more student-centred setting. Finally, the timeframe reflects the frequency and duration with which students engage with the social media environment and how quickly others respond. As only 12 studies were included in the review, some aspects that affect learning via social media may be absent. Furthermore, SLT discusses four mechanisms i.e., attentional, retention, motor reproduction, and motivational processes that can affect individual learning. As only two themes, "Personal motivation" and "Digital literacy and e-Professionalism" link to motivational and motor reproduction processes respectively, the SMLM is preliminary and warrants further development.
| DISCUSSION
This is the first mixed study systematic review to identify and critically assess current evidence on social media in nursing and midwifery education. The findings illustrate that social media interventions appear to have a positive effect on students who learned new knowledge and skills, a finding echoed in other research (Clifton & Mann, 2011; Morley, 2012) . The review also indicates social media could improve nurses and midwives' confidence and expand their personal and professional networks, a point emphasized by Garrett and Cutting (2012) .
However, the poor quality of many studies in the review and lack of experimental research meant it was difficult to draw decisive conclusions about the effect of social media on learning. Systematic reviews of social media in other educational fields such as medicine (Cheston, Flickinger, & Chisolm, 2013; Sterling, Leung, Wright, & Bishop, 2017; Whyte & Hennessy, 2017) and general health education (Smith & Lambert, 2014) have also reported moderate to poor quality studies. They concluded there was limited evidence of the effectiveness of learning via social media. Therefore, more robust research that uses validated instruments to test and establish causal relationships between social media use and learning is needed to improve our understanding of this pedagogical tool.
Only a handful of studies in the review were theoretically grounded and none proposed a model of how social media might affect learning, a deficit noted in the pedagogical literature (Flynn, Jalali, & Moreau, 2015) . Hence, a preliminary SMLM was developed from the review findings. Many e-learning, blended, and other learning theories exist (Flynn et al., 2015; Kala, Isaramalai, & Pohthong, 2010; Wenger, 1998) but the unique features of social media such as its openness, student centredness and level of interaction warrant the creation of a specific model. Bandura's (1976) SLT was used as it bridges behaviourist and cognitive theories and aligns with the collaborative philosophy and engaging practices of social media, helping explain the complexities of how and why learning occurs via this technology. Future research could develop and expand the SMLM further and test it with nursing and midwifery students in different settings to create a more robust educational framework.
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| Strengths and limitations
A strength of this review is the systematic, rigorous approach that was taken to identify all relevant literature. A detailed protocol was published to enhance transparency and best practice guidelines such as ENTREQ and PRISMA were used to improve reporting. A robust sequential explanatory synthesis was undertaken to combine quantitative, mixed methods, and qualitative results that reflect the current evidence for social media in nursing and midwifery education. A preliminary conceptual model was also developed and knowledge gaps identified to elicit further research that will aid our understanding of how social media interventions work and whether they produce positive learning and other outcomes that can influence professional practice and patient care. 
| Implications for practice and future research
Facebook and Twitter were the most commonly used social media applications in the articles reviewed, a finding reported by others, although blogs have been widely used for learning in the health education literature (Cheston et al., 2013; Sterling et al., 2017) . Social media differs in the range of features and functionality it offers so nurse educators should explore other popular platforms such as Instagram and LinkedIn. This could yield important insights into how nurses and midwives use these digital tools to enhance knowledge, skills, and networks throughout their professional careers. Social media interventions also need to be described in detail. Robust descriptions of how these worked were missing from studies in the review, a gap noted elsewhere (Davis, Deil-Amen, Rios-Aguilar, & Gonzalez Canche, 2012) . Researchers should develop guidelines for describing social media interventions to enhance the quality, replicability and transparency of educational research. The Template for Intervention Description and Replication (TIDieR) (Hoffmann et al., 2014 ) is a 12-item checklist that could be used in conjunction with the characteristics of social media presented in this review (Supporting Information Table S2 ) to provide more accurate accounts of these online tools. Most social media applications in this review were designed and led by faculty. Educators could empower nursing and midwifery students to co-design, run, and evaluate their own educational activities on social media, which could lead to improvements in learning.
Undergraduate nursing students were the most targeted population, with a dearth of research on postgraduate students, midwives and clinical practitioners. Wu (2014) was the only study to explore social media in a clinical setting, with Google+ being accessed by students in the community via tablet computers. One potential reason for this gap could be the negative perceptions of some nursing staff towards using mobile technology in clinical practice (O'Connor & Andrews, 2015) , which might make this type of research more challenging. This issue was not reported in Wu (2014) , indicating certain technologies may be more acceptable in some clinical environments (Walton, Childs, & Blenkinsopp, 2005) . In addition, only a handful of studies stated the characteristics of participants so how students from different age groups, genders, ethnicities or socioeconomic backgrounds learn via social media was difficult to gauge.
More research that explores diverse groups of nursing and midwifery students, operating in a range of clinical and academic contexts, is necessary. This would enable a more in-depth understanding of whether learning via social media is feasible and beneficial in higher and continuing education. Learning analytics from social media could also be used and combined with Big Data to understand the complexity of factors that affect learning on these electronic platforms (Daniel, 2016; O'Connor, 2017) .
Assessing evidence from other professional disciplines could benefit our understanding of social media in nursing and midwifery education, especially as interprofessional education in healthcare is coming to the fore (Mckay, Steiner, Shekhter, & Birnbach, 2014; O'Connor, 2018) . Common themes across the reviews from medical and general health education that are in keeping with the findings of this review include evaluating learning outcomes, understanding e-Professionalism, maximizing flexible learning and online communities for social support, managing workload associated with virtual interactions, and technical difficulties with some social media platforms (Cheston et al., 2013; Smith & Lambert, 2014; Sterling et al., 2017; Whyte & Hennessy, 2017) . These would benefit from further interdisciplinary research to ensure we can learn lessons and implement pedagogical solutions that work for all types of healthcare students.
This review did not specifically examine or report implementation issues. The cost involved in an educational social media intervention, policies necessary to guide it and cultural implications have been noted in other reviews of social media in higher education (Tess, 2013; Wang & Meiselwitz, 2015) . These could affect student's ability to learn and faculty's capability to provide this type of pedagogical tool. Therefore, further implementation research that spans education, practice and policy is needed, the findings of which should be incorporated into future versions of the SMLM.
| CONCLUSION
This review provides the first rigorous synthesis of social media in nursing and midwifery education, helping to establish the evidence base for this pedagogical tool. It also created a new conceptual model of learning via social media. This will benefit educators and students as it summarizes the types of social media platforms currently being used, the kinds of teaching and assessment tools employed and the link between this novel technology and learning.
Social media has the potential to give students a more interactive experience as it promotes the creation, sharing, and consumption of educational content and resources that could improve learning. The findings and recommendations of this review can help inform a future agenda for nursing and midwifery research, practice, and policy that could help transform learning in higher and continuing education.
